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ENHANCED CELL SELECTION
MECHANISMS IN MOBILE
COMMUNICATIONS

CROSS REFERENCE TO RELATED PATENT
APPLICATION(S)

The present disclosure 1s part of a non-provisional appli-
cation claiming the priority benefit of U.S. Patent Applica-
tion Nos. 62/558,890, 62/560,697 and 62/565,196, filed on
15 Sep. 2017, 20 Sep. 2017 and 29 Sep. 2017, respectively,
the contents of which are incorporated by reference 1n their
entirety.

TECHNICAL FIELD

The present disclosure 1s generally related to mobile
communications and, more particularly, to enhanced cell
selection mechanisms i mobile communications.

BACKGROUND

Unless otherwise indicated herein, approaches described
in this section are not prior art to the claims listed below and
are not admitted as prior art by inclusion in this section.

In 5”-Generation (5G) or New Radio (NR) mobile com-
munications, for some specific frequency bands there are
multiple default subcarrier spacing (SCS) configurations for
cach frequency band. Before a user equipment (UE) can
exchange any message with a network (e.g., via master
information block (MIB), system information block (SIB),
radio resource control (RRC) and/or non-access stratum
(NAS) signaling), SCS configuration can be useful for initial
access by the UE. However, blind detection on which SCS
configuration to utilize when there are multiple candidate
SCS configurations for use tends to be very ineflicient and
time-consuming, thereby leading to degraded user experi-
ence.

SUMMARY

The following summary 1s 1illustrative only and 1s not
intended to be limiting 1n any way. That 1s, the following
summary 1s provided to introduce concepts, highlights,
benefits and advantages of the novel and non-obvious tech-
niques described herein. Select implementations are further
described below 1n the detailed description. Thus, the fol-
lowing summary 1s not intended to identily essential features
of the claimed subject matter, nor 1s 1t itended for use 1n

determining the scope of the claimed subject matter.

The present disclosure proposes a number of schemes,
solutions, techniques, methods and apparatus pertaining to
enhanced cell selection mechanisms 1n mobile communica-
tions. With the enhanced cell selection mechanism, NR
configuration provisioning as well as system performance
may be mmproved. Moreover, user experience may be
improved accordingly.

In one aspect, a method may involve a processor of a UE
performing a cell selection or reselection procedure to select
a cell of a wireless network. The method may also mvolve
the processor establishing a wireless connection with the
selected cell. In performing the cell selection or reselection
procedure, the method may ivolve the processor perform-
ing: (a) determiming a irequency band and a subcarrier
spacing (SCS) configuration corresponding to the PLMN by
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2

checking a profile; and (b) performing the cell selection or
reselection procedure in the frequency band based on the
SCS configuration.

In one aspect, a method may involve a processor of a UE
determining a location identification (ID) of a current loca-
tion of the UE. The method may also involve the processor
prioritizing a PLMN list of a plurality of PLMNs according
to the location ID. The method may further involve the
processor performing based on the prioritized PLMN list, a
cell selection or reselection procedure to select a cell of a
wireless network associated with one of the plurality of
PLMN:s.

In one aspect, a method may involve a processor of a
multi-mode UE detecting, by checking a profile, for a valid
SCS configuration 1s available for establishing a wireless
connection with a second radio access technology (RAT).
The method may also 1nvolve the processor selecting one of
a plurality of cell selection mechanisms responsive to no
valid SCS configuration being detected. The method may
turther involve the processor establishing, using the selected
one of the plurality of cell selection mechanisms, a wireless
connection with a first cell using a first RAT different than
the second RAT.

It 1s noteworthy that, although description provided herein
may be 1n the context of certain radio access technologies,
networks and network topologies such as 5G or NR, the
proposed concepts, schemes and any vanation(s)/
derivative(s) thereolf may be implemented 1n, for and by
other types of radio access technologies, networks and
network topologies such as, for example and without limi-
tation, Long-Term Evolution (LTE), LTE-Advanced, LTE-
Advanced Pro, Internet of Things (IoT) and narrowband IoT
(NB-IoT). Thus, the scope of the present disclosure 1s not
limited to the examples described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the disclosure and are incorporated
in and constitute a part of the present disclosure. The
drawings 1llustrate implementations of the disclosure and,
together with the description, serve to explain the principles
of the disclosure. It 1s appreciable that the drawings are not
necessarily 1n scale as some components may be shown to
be out of proportion than the size 1 actual implementation
in order to clearly illustrate the concept of the present
disclosure.

FIG. 1 1s a block diagram of an example communication
environment 1n accordance with an implementation of the
present disclosure.

FIG. 2 1s a flowchart of an example process 1n accordance
with an implementation of the present disclosure.

FIG. 3 1s a flowchart of an example process 1n accordance
with an implementation of the present disclosure.

FIG. 4 15 a flowchart of an example process 1n accordance
with an implementation of the present disclosure.

FIG. 5 15 a flowchart of an example process 1n accordance
with an implementation of the present disclosure.

DETAILED DESCRIPTION OF PREFERRED
IMPLEMENTATIONS

Detailled embodiments and implementations of the
claimed subject matters are disclosed herein. However, 1t
shall be understood that the disclosed embodiments and
implementations are merely illustrative of the claimed sub-
ject matters which may be embodied 1n various forms. The
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present disclosure may, however, be embodied 1n many
different forms and should not be construed as limited to the
exemplary embodiments and implementations set forth
herein. Rather, these exemplary embodiments and imple-
mentations are provided so that description of the present
disclosure 1s thorough and complete and will fully convey
the scope of the present disclosure to those skilled 1n the art.
In the description below, details of well-known features and
techniques may be omitted to avoid unnecessarily obscuring,
the presented embodiments and implementations.
Overview

Implementations 1n accordance with the present disclo-
sure relate to various techniques, methods, schemes and/or
solutions pertaining to sounding reference signal design with
respect to user equipment and network apparatus 1n mobile
communications. According to the present disclosure, a
number of possible schemes may be implemented separately
or jointly. That 1s, although these possible schemes may be
described below separately, two or more of these possible
schemes may be implemented 1n one combination or
another.

Under a first proposed scheme in accordance with the
present disclosure, an SCS profile used by a UE {for cell
selection may be stored 1mn a Subscriber Identity Module
(SIM) of the UE. In the interest of brevity, the term “SIM”
in the present disclosure may also refer to a Universal
Subscriber Identity Module (USIM), an embedded SIM
(eSIM), an embedded Umversal Integrated Circuit Card
(eUICC), an integrated SIM (1SIM) and/or an integrated
UICC QUICCO).

Under the first proposed scheme, the SCS profile may
contain one or more SCS configurations. Each of the one or
more SCS configurations within the SCS profile may be
associated with frequency band information (of one or more
frequency bands) and/or Public Land Mobile Network
(PLMN) 1mnformation such as PLMN identification (PLMN
ID). For mstance, a given SCS configuration may be asso-
ciated with a respective PLMN of a respective service
provider for a given frequency band. The frequency band
information may be further associated with respective chan-
nel bandwidth, a respective resource block, a respective
transmission time interval (T'T1) and/or a respective modu-
lation. Also, a given frequency band may be associated with
a single one or multiple SCS configurations.

Under the first proposed scheme, the SCS profile may be
configured and updated by a user of the UE and/or a network
to which the UE 1s connected (e.g., by an operator of a
service provider associated with the network). Update of the
SCS profile may occur after each cell selection or reselection
procedure, after each cell reselection procedure and/or upon
receipt of signaling (e.g., RRC signaling, NAS signaling or
any other signaling used in a 3rd-Generation Partnership
Project (3GPP) system) related to SCS configuration. For
instance, the network may use RRC or NAS signaling to
inform the UE of any neighboring cell, the frequency
band(s) used by such neighboring cell(s) and SCS 1nforma-
tion corresponding to such frequency band(s). Upon receiv-
ing such imformation from the network, the UE may update
the SCS profile stored 1n the SIM.

Under the first proposed scheme, for initial access, the UE
may target on a particular frequency band and determine
which SCS configuration of the one or more SCS configu-
rations corresponds to the particular frequency band by
checking the SCS profile stored i the SIM of the UE.
Specifically, the UE may take the PLMN information 1n the
one or more SCS configurations mto consideration 1n deter-
mimng the SCS configuration for use.
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Alternatively, the UE may select a specific PLMN corre-
sponding to a specific PLMN ID and then determine or
otherwise select one or more frequency bands and the
corresponding SCS configuration(s) for the specific PLMN
ID by checking the SCS profile stored in the SIM of the UE.
Subsequently, the UE may perform a cell selection (or
reselection) procedure. It 1s noteworthy that there may be
different priority treatments for the selected band(s). For
instance, a first frequency band may have a higher priority
than a second Irequency band among multiple selected
bands, and as such the UE may select the first frequency
band or a frequency within the first frequency band (and use
its corresponding SCS configuration) instead of selecting the
second frequency band or any frequency within the second
frequency band.

Under a second proposed scheme 1n accordance with the
present disclosure, an SCS profile used by a UE {for cell
selection may be stored 1n a memory the UE. As with the
first proposed scheme, under the second proposed scheme,
the SCS profile may contain one or more SCS configura-
tions. Each of the one or more SCS configurations within the
SCS profile may be associated with frequency band infor-
mation (of one or more Ifrequency bands) and/or PLMN
information such as PLMN ID. For mnstance, a given SCS
configuration may be associated with a respective PLMN of
a respective service provider for a given frequency band.
The frequency band information may be further associated
with channel bandwidth, resource block, TTI and/or modu-
lation. Also, a given frequency band may be associated with
a single one or multiple SCS configurations.

Under the second proposed scheme, the SCS profile may
be configured and updated by a user of the UE and/or a
network to which the UE 1s connected (e.g., by an operator
ol a service provider associated with the network). Update
of the SCS profile may occur after each cell selection or
reselection procedure, after each cell reselection procedure
and/or upon receipt of signaling (e.g., RRC signaling, NAS
signaling or any other signaling used 1 a 3GPP system)
related to SCS configuration. For 1nstance, the network may
use RRC or NAS signaling to inform the UE of any
neighboring cell, the frequency band(s) used by such neigh-
boring cell(s) and SCS information corresponding to such
frequency band(s). Upon receiving such information from
the network, the UE may update the SCS profile stored in the
memory of the UE.

Under the second proposed scheme, a size of the SCS
profile may be limited to a maximum size, and there may be
a corresponding validity timer (or lifetime) associated with
cach SCS configuration 1n the SCS profile. That 1s, each
validity timer may be representative of a lifetime of a
respective SCS configuration of one or more SCS configu-
rations 1n the SCS profile. Each validity timer may persist
across system reboot and/or SIM change. That 1s, the UE
may be configured not to reset each validity timer upon
system reboot of the UE and/or SIM change for the UE.
Alternatively, each validity timer may be reset upon system
reboot and/or SIM change. That 1s, the UE may be config-
ured to reset each validity timer upon system reboot of the
UE and/or SIM change for the UE.

The value of each validity timer may be set, configured or
otherwise updated by a user of the UE or a service provider
associated with a network to which the UE 1s connected.
Upon expiration of the respective validity timer of a given
SCS configuration, the UE may remove or otherwise delete
such SCS configuration from the SCS profile. Accordingly,
elliciency 1n memory utilization 1n the UE may be preserved
as SCS configurations associated with older/expired validity
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timers may be deleted, overwritten or otherwise removed to
free up memory space or otherwise maintain the size of the
SCS profile within the maximum size.

Under the second proposed scheme, for 1nitial access, the
UE may target on a particular frequency band and determine
which SCS configuration of the one or more SCS configu-
rations corresponds to the particular frequency band by
checking the SCS profile stored i the SIM of the UE.
Specifically, the UE may take the PLMN information 1n the
one or more SCS configurations mto consideration 1n deter-
mimng the SCS configuration for use.

Alternatively, the UE may select a specific PLMN corre-
sponding to a specific PLMN ID and then determine or
otherwise select one or more frequency bands and the
corresponding SCS configuration(s) for the specific PLMN
ID by checking the SCS profile stored 1n the SIM of the UE.
Subsequently, the UE may perform a cell selection (or
reselection) procedure. It 1s noteworthy that there may be
different priority treatments for the selected band(s). For
instance, a first frequency band may have a higher priority
than a second Irequency band among multiple selected
bands, and as such the UE may select the first frequency
band or a frequency within the first frequency band (and use
its corresponding SCS configuration) instead of selecting the
second frequency band or any frequency within the second
frequency band.

Under a third proposed scheme in accordance with the
present disclosure, memory usage i a SIM of a UE or a
memory of the UE may be minimized by reduction of SCS
profile storage. For a given frequency band associated with
multiple SCS configurations, one of the multiple SCS con-
figurations may be selected as a default SCS configuration
for that frequency band and stored as a default value.
Correspondingly, each of the other one or more SCS con-
figurations (non-default SCS configurations) associated with
such frequency band may be stored as exceptional value(s)
relative to the default value of the default SCS configuration
(e.g., difference(s) or delta(s) between each of the non-
default SCS configuration and the default SCS configura-
tion). Thus, as each of the non-default SCS configurations
may be stored and indicated as exceptional value(s) within
the SCS profile, the storage size of the SCS profile may be
mimmized or otherwise significantly reduced. Moreover,
signaling for any of the non-default SCS configuration(s)
may indicate the exceptional value(s) i lieu of complete
information of such non-default SCS configuration(s).

Under a fourth proposed scheme in accordance with the
present disclosure, an operator of a network (or a user of a
UE) may maintain an operator-controlled PLMN list (or a
user-controlled PLMN list) of one or more PLMNs with
corresponding frequency band information and SCS con-
figurations. Upon power-up or reboot of the UE, the UE may
utilize this PLMN list to select one of the listed PLMNs for
initial access. The PLMN list may be determined, configured
or otherwise updated by the operator (or user), and the
PLMNs contained 1n the PLMN list may be prioritized. For
instance, multiple PLMNs 1n the PLMN list may be ranked
or otherwise prioritized by the operator (or user) according
to preference of the operator (or user). Moreover, the PLMN
list may be stored in a SIM of the UE, a memory of the UE,
or both.

As an 1illustrative example, an existing elementary file
(EF) named EF , -, 1 An, . 7 TOT an operator-controlled PLMN
selector with access technology may be extended to include
an operator-controlled SCS profile. Similarly, an existing EF
named EF,;, - ,~- for a user-controlled PLMN selector
with access technology may be extended to include a
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user-controlled SCS profile. Thus, during roaming when a
UE cannot find or connect to a registered PLMN or a home
PLMN, the UE may refer to EF 5272 q07 0 BEF 70 v oor
to utilize the operator-controlled or user-controlled PLMN
list to i1dentily one or more PLMNs corresponding to a
current location of the UE. Accordingly, cell selection
during initial access may be performed by the UE more
cliciently as blind detection may be avoided. This may
Improve user experience, enhance system performance, and
reduce power consumption by the UE.

Under a fifth proposed scheme in accordance with the
present disclosure, for 1nitial access, a UE may first deter-
mine a current location ID of 1ts current location for use in
cell selection. For instance, the UE may determine the
current location ID by mapping positioning information
pertaining to the current location of the UE and/or analyzing
system information of the UE. The positioning information
may be provided by or otherwise obtained from any suitable
positioning mechanism such as, for example and without
limitation, the Global Navigation Satellite System (GNSS),
Global Positioning System (GPS), Global Navigation Sat-
cllite System (GLONASS), BeiDou Navigation Satellite
System (BDS), Galileo, Indian Regional Navigation Satel-
lite System (IRNSS), Quasi-Zenith Satellite System
(QZSS), Legenda and/or a WiFi or 3" Generation Partner-
ship Project (3GPP)-based mechanism.

Under the fifth proposed scheme, the current location 1D
may be retrieved by system information. For instance, the
UE may retrieve the current location ID based on a PLMN
ID of a PLMN to which the UE 1s connected. Additionally,
the current location ID may indicate a Mobile Country Code
(MCC). For mitial access, the UE may determine a current
location ID and then prioritize particular PLMNs (e.g., by
considering or otherwise determining whether a SCS profile
1s valid or provisioned for each of the PLMNs) in a PLMN
list according to the current location ID for selection of a cell
for 1nitial access. For instance, based on the MCC indicated
in the current location ID, the UE may be aware of the
country/region in which it 1s located and, accordingly,
prioritize 1ts list of PLMNs for cell selection (e.g., selecting
cell(s) corresponding to PLMN(s) in the country in which
the UE 1s located over cell(s) corresponding to PLMN(s) 1n
other countries) for cell selection for initial access.

Under a sixth proposed scheme in accordance with the
present disclosure, for a multi-mode UE capable of operat-
ing 1n multiple modes (e.g., performing wireless communi-
cations using one or more Radio Access Technologies
(RATSs)), for mitial access the UE may first detect or other-
wise determine whether there 1s any valid SCS configuration
stored 1n a SIM or a memory of the UE. The UE may
determine whether one or more valid SCS profiles exist (in
the SIM or memory of the UE) based on PLMN 1D, MMC
and/or current location information (e.g., based on a SCS
profile, RAT profile, PLMN profile or MCC profile). In an
event that there 1s at least one valid SCS configuration
detected, the UE may perform 1nitial access in accordance
with one or more of the proposed schemes described above.
In an event that there 1s no valid SCS configuration detected,
the UE may perform itial access using one or more
alternative PLMN selection mechanisms.

In a first alternative PLMN selection mechanism, the UE

may select a SG/NR cell which 1s found in one or more
previous searches for a cell of a Home PLMN (HPLMN), an

Equivalent Home PLMN (EHPLMN), or a Registered
PLMN (RPLMN). In a second alternative PLMN selection
mechanism, the UE may skip selection of a SG/NR cell and,

instead, select another Radio Access Technology (RAT) such
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as, for example and without limitation, LTE, LTE-Advanced
or LTE-Advanced Pro. In a third alternative PLMN selection
mechanism, the UE may search for a 5G/NR cell by using
a predefined SCS configuration. The predefined SCS con-
figuration may include a default SCS configuration specified
in pertinent standard(s). Alternatively, or additionally, the
predefined SCS configuration may include one or more
multiple SCS configurations.

Under the sixth proposed scheme, even 1n cases 1n which
the UE selects a non-NR cell (e.g., an LTE cell), the network
may provision corresponding SCS configuration to update a
SCS profile stored 1 the SIM or memory of the UE for
turther cell selection/reselection procedures. The decision
for SCS configuration provisioning may be based on user

subscription and/or indication of or negotiation with respect
to NR capability of the UE. Additionally, the provisioning
may be stored i a SIM of the UE (e.g., USIM, eSIM,
cUICC, 1SIM or 1UICC) or a memory of the UE. Moreover,
the provisioning may be performed using standardized pro-
tocol(s) (e.g., RRC, NAS, SIB, Open Mobile Alliance
(OMA) Device Management (DM), USIM profiling and the
like) or proprnietary protocol(s). For instance, based on
SG/NR capability and/or user subscription associated with a
roaming UE which 1s currently connected to an LTE cell
operated by a service provider, the service provider may use
RRC, NAS, SIB or OMA signaling to provide a SCS
conﬁguratlon of an available 5G/NR cell operated by the
service provider to which the UE can connect when the UE
can establish wireless communication with such SG/NR cell.

Under a seventh proposed scheme 1n accordance with the
present disclosure, for a multi-mode UE performing initial
access when there 1s no available HPLMN, EHPLMN or
RPLMN cell (e.g., when the UE 1s outside 1ts home country),
the UE may first detect or otherwise determine whether there
1s any valid SCS profile stored in a SIM or a memory of the
UE. The UE may determine whether one or more valid SCS
configuration stored 1 a SIM or a memory of the UE. The
UE may determine whether one or more valid SCS profiles
exist (1n the SIM or memory of the UE) based on PLMN ID,
MMC and/or current location information (e.g., based on a
SCS profile, RAT profile, PLMN profile or MCC profile). In
an event that there 1s at least one valid SCS configuration
detected, the UE may perform 1nitial access in accordance
with one or more of the proposed schemes described above.
In an event that there 1s no valid SCS configuration detected,
the UE may perform itial access using one or more
alternative PLMN selection mechanisms.

In a first alternative PLMN selection mechanism, the UE
may skip selection of a 5G/NR cell and, instead, select
another RAT such as, for example and without limitation,
L'TE, LTE-Advanced or L'TE-Advanced Pro. In a second
alternative PLMN selection mechanism, the UE may search
for a 5G/NR cell by using a predefined SCS configuration.
The predefined SCS configuration may include a default
SCS configuration specified in pertinent standard(s). Alter-
natively, or additionally, the predefined SCS configuration
may 1nclude one or more multiple SCS configurations. For
instance, when the MCC 1ndicates that the UE 1s outside its
home country, the UE may implement the first alternative to
select a non-35G/non-NR cell (e.g., LTE cell) for initial
access. Otherwise, the UE may implement the second alter-
native to attempt to connect to a SG/NR cell.

Under the seventh proposed scheme, even i1n cases in
which the UE selects a non-NR cell (e.g., an LTE cell), the
network may provision corresponding SCS configuration to
update a SCS profile stored 1n the SIM or memory of the UE
for further cell selection/reselection procedures. The deci-
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sion for SCS configuration provisioning may be based on
user subscription and/or indication of or negotiation with

respect to 5G/NR capability of the UE. Additionally, the

provisioming may be SIM-based (e.g., USIM-based) or
UE-based. Moreover, the provisioning may be performed
using standardized protocol(s) (e.g., RRC, NAS, SIB, OMA

DM, USIM profiling and the like) or proprietary protocol(s).
For instance, based on SG/NR capability and/or user sub-
scription associated with a roaming UE which 1s currently
connected to an LTE cell operated by a service provider, the
service provider may use RRC, NAS, SIB or OMA signaling
to provide a SCS configuration of an available 5G/NR cell
operated by the service provider to which the UE can
connect when the UE can establish wireless communication

with such 5G/NR cell.

[lustrative Implementations

FIG. 1 illustrates an example communication environ-
ment 100 having an example apparatus 110 and an example
apparatus 120 1n accordance with an implementation of the
present disclosure. Each of apparatus 110 and apparatus 120
may perform various functions to implement schemes, tech-
niques, processes and methods described herein pertaiming
to enhanced cell selection mechanisms 1n mobile commu-
nications, ncluding various schemes described above as
well as processes 200, 300, 400 and 500 described below.

Each of apparatus 110 and apparatus 120 may be a part of
an electronic apparatus, which may be a UE such as a
portable or mobile apparatus, a wearable apparatus, a wire-
less communication apparatus or a computing apparatus. For
instance, each of apparatus 110 and apparatus 120 may be
implemented 1n a smartphone, a smartwatch, a personal
digital assistant, a digital camera, or a computing equipment
such as a tablet computer, a laptop computer or a notebook
computer. Alternatively, each of apparatus 110 and apparatus
120 may also be a part of a machine type apparatus, which
may be a 35G/NR apparatus such as an immobile or a
stationary apparatus, a home apparatus, a wireless commu-
nication apparatus or a computing apparatus. For instance,
cach of apparatus 110 and apparatus 120 may be imple-
mented 1n a smart thermostat, a smart fridge, a smart door
lock, a wireless speaker or a home control center. Alterna-
tively, each of apparatus 110 and apparatus 120 may be
implemented 1n the form of one or more 1ntegrated-circuit
(IC) chips such as, for example and without limitation, one
or more single-core processors, one or more multi-core
Processors, or one or more complex-instruction-set-comput-
ing (CISC) processors. Each of apparatus 110 and apparatus
120 may include at least some of those components shown
in FIG. 1 such as a processor 112 and a processor 122,
respectively. Each of apparatus 110 and apparatus 120 may
turther 1include one or more other components not pertinent
to the proposed scheme of the present disclosure (e.g.,
internal power supply, display device and/or user interface
device), and, thus, such component(s) of each of apparatus
110 and apparatus 120 are neither shown i FIG. 1 nor
described below 1n the interest of simplicity and brevity.

In some 1mplementations, at least one of apparatus 110
and apparatus 120 may be a part of an electronic apparatus,
which may be a network node such as a transmit/receive
point (TRP), a base station, a small cell, a router or a
gateway. For instance, at least one of apparatus 110 and

[

apparatus 120 may be 1mplemented in an eNodeB m an LTE,

LTE-Advanced or LTE-Advanced Pro network or 1n a gNB
or TRP 1n a 5G, NR, IoT or NB-IoT network. Alternatively,
at least one of apparatus 110 and apparatus 120 may be
implemented 1n the form of one or more IC chips such as,
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for example and without limitation, one or more single-core
processors, one or more multi-core processors, or one or
more CISC processors.

In one aspect, each of processor 112 and processor 122
may be implemented 1n the form of one or more single-core
processors, one or more multi-core processors, or one or
more CISC processors. That 1s, even though a singular term
“a processor”’ 1s used herein to refer to processor 112 and
processor 122, each of processor 112 and processor 122 may
include multiple processors in some implementations and a
single processor 1 other implementations in accordance
with the present disclosure. In another aspect, each of
processor 112 and processor 122 may be implemented 1n the
form of hardware (and, optionally, firmware) with electronic
components including, for example and without limitation,
one or more transistors, one or more diodes, one or more
capacitors, one or more resistors, one or more inductors, one
or more memristors and/or one or more varactors that are
configured and arranged to achieve specific purposes 1n
accordance with the present disclosure. In other words, 1n at
least some 1mplementations, each of processor 112 and
processor 122 1s a special-purpose machine specifically
designed, arranged and configured to perform specific tasks
including enhanced cell selection mechanism in mobile
communications in accordance with various implementa-
tions of the present disclosure.

In some 1implementations, apparatus 110 may also include
a transceiver 116 coupled to processor 112 and capable of
wirelessly transmitting and receiving data. In some 1mple-
mentations, apparatus 110 may further include a memory
114 coupled to processor 112 and capable of being accessed
by processor 112 and storing data therein. In some 1mple-
mentations, apparatus 110 may include a SIM 118, which
may be 1n the form of a USIM, eSIM, eUICC, 1SIM or
1UICC. Either or both of memory 114 and SIM 118 may be
capable of storing one or more profiles 115 therein. Each of
the one or more profiles 115 may contain one or more SCS
configurations as described above. The one or more profiles
115 may include one or more SCS profiles, one or more RAT
profiles, one or more PLMN profiles and/or one or more
MCC profiles.

In some implementations, apparatus 120 may also include
a transceiver 126 coupled to processor 122 and capable of
wirelessly transmitting and receiving data. In some 1mple-
mentations, apparatus 120 may further include a memory
124 coupled to processor 122 and capable of being accessed
by processor 122 and storing data therein. Accordingly,
apparatus 110 and apparatus 120 may wirelessly communi-
cate with each other via transceiver 116 and transceiver 126,
respectively.

To aid better understanding, the following description of
the operations, functionalities and capabilities of each of
apparatus 110 and apparatus 120 1s provided in the context
ol a mobile communication environment in which apparatus
110 1s implemented i or as a wireless communication
device, a communication apparatus or a UE and apparatus
120 1s implemented in or as a network node (e.g., base
station) connected or otherwise communicatively coupled to
a network 130.

In one aspect, for enhancement of SG/NR system perfor-
mance, processor 112 of apparatus 110 as a UE may perform
a cell selection or reselection procedure to select a cell of a
wireless network. Moreover, processor 112 may establish,
via transceiver 116, a wireless connection with apparatus
120 as a network node (e.g., base station) of the selected cell.

In some 1implementations, 1n performing the cell selection
or reselection procedure, processor 112 may perform either
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a first procedure or a second procedure. With respect to the
first procedure, processor 112 may select a PLMN. Addi-
tionally, processor 112 may determine a frequency band
associated with the PLMN and a SCS configuration corre-
sponding to the PLMN by checking a profile. Moreover,
processor 112 may perform the cell selection or reselection
procedure 1n the frequency band based on the SCS configu-
ration. With respect to the second procedure, processor 112
may select the frequency band. Additionally, processor 112
may determine the SCS configuration corresponding to the
frequency band by checking the profile. Moreover, proces-
sor 112 may pertform the cell selection or reselection pro-
cedure 1n the frequency band based on the SCS configura-
tion.

In some implementations, the profile may be stored in

SIM 128 of apparatus 110, memory 114 of apparatus 110, or
both.

In some 1mplementations, SIM 128 may include a USIM,
an eSIM, an eUICC, an 1SIM or an 1UICC.

In some 1mplementations, the profile may include a SCS
profile, a RAT profile, a PLMN profile or an MCC profile.

In some 1mplementations, the profile may include a SCS
profile containing one or more SCS configurations including
the SCS configuration. Moreover, each of the one or more
SCS configurations may be associated with respective
PLMN information, respective frequency band information,
or both.

In some 1mplementations, the respective frequency band
information may be associated with one or more of respec-
tive channel bandwidth, a respective resource block, a
respective TTI, and a respective modulation.

In some 1mplementations, the profile may include a SCS
profile containing one or more SCS configurations including
the SCS configuration. Additionally, each of the one or more
SCS configurations may be associated with a corresponding,
validity timer representative of a lifetime of a respective
SCS configuration of the one or more SCS configurations.

In some 1mplementations, a value of the corresponding
validity timer associated with each SCS configuration of the
one or more SCS configurations may persist across reboot of
apparatus 110, change of SIM 118, or both. Alternatively, the
value of the corresponding validity timer associated with
cach SCS configuration of the one or more SCS configura-
tions may be reset upon reboot of apparatus 110, change of
SIM 118, or both. In some implementations, the value of the
corresponding validity timer associated with each SCS con-
figuration of the one or more SCS configurations may be set
by a user of apparatus 110 or the wireless network.

In some implementations, processor 112 may update the
profile upon either completion of the cell selection or
reselection procedure or receiving information related to one
or more SCS configurations in the profile.

In some implementations, processor 112 may maintain a
default SCS configuration among the one or more SCS
configurations in the profile. In maintaining the default SCS
configuration, processor 112 may perform a number of
operations. For instance, processor 112 may store a default
value for the default SCS configuration 1n a default value
table. Additionally, processor 112 may store a respective
exceptional value for each remaining SCS configuration of
the one or more SCS configurations as a respective difler-
ence relative to the default value.

In some implementations, in receiving the information
related to the one or more SCS configurations in the profile,
processor 112 may perform either of the following: (a)
receiving signaling from the wireless network pertaining to
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the one or more SCS configurations in the profile; and (b)
retrieving the information from SIM 118 or memory 114.

In some 1implementations, 1n updating the profile, proces-
sor 112 may perform a number of operations. For 1nstance,
processor 112 may reference the default value table. More-
over, processor 112 may maintain the default value without
change responsive to a value indicated in the information
being 1dentical to the default value.

In some 1implementations, 1n determining the SCS con-
figuration corresponding to the frequency band, processor
112 may apply the default value responsive to no entry of
any SCS configuration in the profile corresponding to the
frequency band.

In some i1mplementations, 1 receiving the signaling,
processor 112 may recetve RRC signaling, NAS signaling,
or signaling used in a 3GPP system.

In some implementations, processor 112 may store a
PLMN list in SIM 118, memory 114, or both. In some
implementations, the PLMN list may contain a plurality of
PLMNs that are prioritized. In some implementations, 1n
selecting the PLMN, processor 112 may select one of the
plurality of PLMNs having a priority higher than that of at
least another PLMN of the plurality of PLMNSs 1n the list. In
some 1mplementations, an elementary file (EF) may be
extended to 1include one or more SCS configurations 1n the
profile.

In one aspect, as a location-based solution, processor 112
of apparatus 110 as a UE may determine a location ID of a
current location of apparatus 110. Additionally, processor
112 may prioritize a PLMN list of a plurality of PLMNs
according to the location ID. Moreover, processor 112 may
perform, based on the prioritized PLMN list, a cell selection
or reselection procedure to select a cell of a wireless network
associated with one of the plurality of PLMNs.

In some implementations, the location ID may include an
MCC. In some implementations, 1n determining the location
ID of the current location of apparatus 110, processor 112
may map position information of apparatus 110 or analyzing,
system information of apparatus 110.

In some 1mplementations, 1n priontizing the PLMN list,
processor 112 may determine whether a SCS profile 1s valid
or provisioned for one or more PLMNSs 1n the PLMN list.

In some 1implementations, 1n determining the location 1D
of the current location of apparatus 110, processor 112 may
obtain position information of apparatus 110 from a GNSS,
GPS, GLONASS, BDS, Galileo, IRNSS, QZSS, Legenda,
WiF1, or 3GPP-based mechanism.

In one aspect, for 5G/NR configuration provisioning,
processor 112 of apparatus 110 as a multi-mode UE may
detect, by checking a profile, for a valid SCS configuration
1s available for establishing a wireless connection with a
second RAT (e.g., 5G/NR). Moreover, processor 112 may
select one of a plurality of cell selection mechanisms respon-
sive to no valid SCS configuration being detected. Further-
more, processor 112 may establish, using the selected one of
the plurality of cell selection mechanisms, a wireless con-
nection with a first cell using a first RAT (e.g., LTE) different
than the second RAT.

In some 1implementations, the profile may include a SCS
profile, a RAT profile, a PLMN profile or an MCC profile.

In some mmplementations, processor 112 may store the
profile in SIM 118, memory 114, or both.

In some implementations, SIM 118 may 1nclude a USIM,
an eSIM, an eUICC, an 1SIM or an 1UICC.

In some 1mplementations, processor 112 may further
perform a number of operations. For mstance, processor 112
may receive mformation for updating the profile which 1s an
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SCS profile. Additionally, processor 112 may update a SCS
configuration of one or more SCS configurations 1n the SCS
profile using the recerved mformation. Moreover, processor
112 may establish, based on the updated SCS configuration,
a wireless connection with a second cell using the second
RAT. In some implementations, each of the one or more SCS
configurations may be associated with respective PLMN
information, respective frequency band information, or both.

In some implementations, 1n receiving the information,
processor 112 may perform either of the following: (a)
receiving provisioning from the first cell via a standardized
protocol or a proprietary protocol; and (b) receiving user
input containing the mmformation from a user of apparatus
110.

In some 1mplementations, the standardized protocol may
include RRC signaling, NAS signaling, SIB signaling, OMA
DM signaling or USIM profiling signaling. In some 1mple-
mentations, the provisioning may be based on a user sub-
scription associated with apparatus 110, a capability of
apparatus 110 to wirelessly communicate using the second
RAT, or both.

In some 1mplementations, processor 112 may determine
whether a cell of a HPLMN, an EHPLMN, or a RPLMN 1s
available. In some implementations, regardless of a result of
the determining, the plurality of cell selection mechanisms
may include a first mechanism and a second mechanism.
The first mechanism may involve skipping selection of any
cell of the second RAT by selecting from cells of the first
RAT, a third RAT diflerent than the second RAT, or a
combination thereof. The second mechamism may involve
searching for any cell of the second RAT using a predefined
SCS configuration. In some implementations, responsive to
the result of the determining indicating no cell of the
HPLMN, the EHPLMN or the RPLMN 1s available, the
plurality of cell selection mechanisms may further include a
third mechanism. The third mechanism may mvolve select-

ing a cell of the second RAT which 1s found 1n one or more
previous searches for any cell of the HPLMN, the EHPLMN

or the RPLMN.

In some 1mplementations, the predefined SCS configura-
tion may include a default SCS configuration specified 1n a
standard or one or more SCS configurations.

In one aspect, for enhancement of 5G/NR system perfor-
mance, processor 112 of apparatus 110 as a UE may perform
a cell selection or reselection procedure to select a cell of a
wireless network. Moreover, processor 112 may establish,
via transcerver 116, a wireless connection with apparatus
120 as a network node (e.g., base station) of the selected cell.
In some implementations, 1n performing the cell selection or
reselection procedure, processor 112 may determine a ire-
quency band and a SCS configuration by checking a profile.
Moreover, processor 112 may perform the cell selection or
reselection procedure in the frequency band based on the
SCS configuration.

In some implementations, the profile may be stored in
SIM 118 of apparatus 110, memory 114 of apparatus 110, or
both.

In some 1implementations, SIM 118 may 1nclude a USIM,
an eSIM, an eUICC, an 1SIM) or an 1UICC.

In some 1mplementations, the profile may be received
from the network via RRC signaling, NAS signaling, or
signaling used 1n a 3GPP system.

In some 1mplementations, the profile may include a SCS
profile, a RAT profile, a PLMN profile or an MCC profile.

In some 1mplementations, the profile may include a SCS
profile containing one or more SCS configurations including
the SCS configuration. In some implementations, each of the
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one or more SCS configurations may be associated with
respective PLMN 1nformation, respective frequency band
information, or both.

In some implementations, the respective frequency band
information may be associated with one or more of respec-
tive channel bandwidth, a respective resource block, a
respective TTI, and a respective modulation.

In some 1implementations, the profile may include a SCS
profile containing one or more SCS configurations including,
the SCS configuration. In some implementations, each of the
one or more SCS configurations may be associated with a
corresponding validity timer representative of a lifetime of
a respective SCS configuration of the one or more SCS
configurations.

In some implementations, processor 112 may update the
profile upon either completion of the cell selection or
reselection procedure or recerving information related to one
or more SCS configurations in the profile. In some 1mple-
mentations, processor 112 may also maintain a default SCS
configuration among the one or more SCS configurations 1n
the profile. In maintaining the default SCS configuration,
processor 112 may perform a number of operations. For
instance, processor 112 may store a default value for the
default SCS configuration in a default value table. Moreover,
processor 112 may store a respective exceptional value for
cach remaiming SCS configuration of the one or more SCS
configurations as a respective diflerence relative to the
default value. In some implementations, i receiving the
information related to the one or more SCS configurations 1n
the profile, processor 112 may perform either: (a) receiving
signaling from the wireless network pertaining to the one or
more SCS configurations 1n the profile; or (b) retrieving the
information from SIM 118 of apparatus 110 or memory 114
of apparatus 110. In updating the profile, processor 112 may
reference the default value table. Additionally, processor 112
may maintain the default value without change responsive to
a value indicated in the information being identical to the
default value. In determining the SCS configuration corre-
sponding to the frequency band, processor 112 may apply
the default value responsive to no entry of any SCS con-
figuration 1n the profile corresponding to the frequency
band.

In some i1mplementations, 1 receiving the signaling,
processor 112 may recetve RRC signaling, NAS signaling,
or signaling used i1n a 3GPP system.

In some implementations, processor 112 may further store
a PLMN list in SIM 118 of apparatus 110, memory 114 of
apparatus 110, or both. In some implementations, the PLMN
list may contain a plurality of PLMNs that are prioritized.
Moreover, 1n selecting the PLMN, processor 112 may select
one of the plurality of PLMNSs having a priority higher than
that of at least another PLMN of the plurality of PLMNs in
the list. In some 1implementations, an elementary file may be
extended to include one or more SCS configurations in the
profile.

In some implementations, processor 112 may further
determine the frequency band by a location ID of a current
location of apparatus 110. In some 1mplementations, the
location ID may include an MCC. Moreover, 1n determining
the location ID of the current location of apparatus 110,
processor 112 may map position information of apparatus
110 or analyzing system information of apparatus 110.
[llustrative Processes

FIG. 2 1illustrates an example process 200 in accordance
with an implementation of the present disclosure. Process
200 may be an example implementation of the proposed
schemes described above with respect to enhanced cell
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selection mechanisms 1n mobile communications in accor-
dance with the present disclosure. Process 200 may repre-
sent an aspect of implementation of features of apparatus
110 and/or apparatus 120. Process 200 may include one or
more operations, actions, or functions as 1illustrated by one
or more of blocks 210 and 220 as well as sub-blocks 2122,
2124, 2126, 2142, 2144 and 2146. Although 1llustrated as
discrete blocks, various blocks of process 200 may be
divided into additional blocks, combined into fewer blocks,
or eliminated, depending on the desired implementation.
Moreover, the blocks of process 200 may executed 1n the
order shown 1n FIG. 2 or, alternatively, 1n a different order.
Process 200 may also be repeated partially or entirely. Solely
tfor illustrative purposes and without limitation, process 200
1s described below 1n the context of apparatus 110 as a UE
and apparatus 120 as a network node (e.g., base station) of
a wireless network. Process 200 may begin at block 210.

At 210, process 200 may involve processor 112 of appa-
ratus 110 as a UE performing a cell selection or reselection
procedure to select a cell of a wireless network. Process 200
may proceed from 210 to 220.

At 220, process 200 may mvolve processor 112 estab-
lishing, via transceiver 116, a wireless connection with
apparatus 120 as a network node (e.g., base station) of the
selected cell.

In some 1implementations, in performing the cell selection
or reselection procedure, process 200 may involve processor
112 performing either a first procedure or a second proce-
dure. The first procedure may involve a number of opera-
tions represented by sub-blocks 2122, 2124 and 2126. The
second procedure may involve a number of operations
represented by sub-blocks 2142, 2144 and 2146.

At 2122, process 200 may 1mvolve processor 112 selecting
a PLMN. Process 200 may proceed from 2122 to 2124.

At 2124, process 200 may nvolve processor 112 deter-
mining a ifrequency band associated with the PLMN and a
SCS configuration corresponding to the PLMN by checking
a profile. In some implementations, the profile may be
received from the network that via RRC signaling, NAS
signaling, or signaling used 1n a 3rd-Generation Partnership

Project (3GPP) system. Process 200 may proceed from 2124
to 2126.

At 2126, process 200 may involve processor 112 perform-
ing the cell selection or reselection procedure 1n the fre-
quency band based on the SCS configuration.

At 2142, process 200 may 1mvolve processor 112 selecting
the frequency band. Process 200 may proceed from 2142 to
2144.

At 2144, process 200 may nvolve processor 112 deter-
mining the SCS configuration corresponding to the fre-
quency band by checking the profile. Process 200 may
proceed from 2144 to 2146.

At 2146, process 200 may mvolve processor 112 perform-
ing the cell selection or reselection procedure in the fre-
quency band based on the SCS configuration.

In some implementations, the profile may be stored in
SIM 128 of apparatus 110, memory 114 of apparatus 110, or
both.

In some 1mplementations, SIM 128 may include a USIM,
an eSIM, an eUICC, an 1SIM or an 1UICC.,

In some 1mplementations, the profile may include a SCS
profile, a RAT profile, a PLMN profile or an MCC profile.

In some 1mplementations, the profile may include a SCS
profile containing one or more SCS configurations including
the SCS configuration. Moreover, each of the one or more
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SCS configurations may be associated with respective
PLMN information, respective frequency band information,
or both.

In some implementations, the respective frequency band
information may be associated with one or more of respec-
tive channel bandwidth, a respective resource block, a
respective TTI, and a respective modulation.

In some 1implementations, the profile may include a SCS
profile containing one or more SCS configurations including,
the SCS configuration. Additionally, each of the one or more
SCS configurations may be associated with a corresponding
validity timer representative of a lifetime of a respective
SCS configuration of the one or more SCS configurations.

In some 1mplementations, a value of the corresponding
validity timer associated with each SCS configuration of the
one or more SCS configurations may persist across reboot of
apparatus 110, change of SIM 118, or both. Alternatively, the
value of the corresponding validity timer associated with
cach SCS configuration of the one or more SCS configura-
tions may be reset upon reboot of apparatus 110, change of
SIM 118, or both. In some implementations, the value of the
corresponding validity timer associated with each SCS con-
figuration of the one or more SCS configurations may be set
by a user of apparatus 110 or the wireless network.

In some 1mplementations, process 200 may also mvolve
processor 112 updating the profile upon either completion of
the cell selection or reselection procedure or receiving
information related to one or more SCS configurations 1n the
profile.

In some 1mplementations, process 200 may also mvolve
processor 112 maintaining a default SCS configuration
among the one or more SCS configurations in the profile. In
maintaining the default SCS configuration, process 200 may
also 1nvolve processor 112 performing a number of opera-
tions. For instance, process 200 may also involve processor
112 storing a default value for the default SCS configuration
in a default value table. Additionally, process 200 may also
involve processor 112 storing a respective exceptional value
for each remaining SCS configuration of the one or more
SCS configurations as a respective difference relative to the
default value.

In some 1mplementations, 1n receiving the mformation
related to the one or more SCS configurations 1n the profile,
process 200 may also mvolve processor 112 performing
cither of the following: (a) receiving signaling from the
wireless network pertaining to the one or more SCS con-
figurations in the profile; and (b) retrieving the information
from SIM 118 or memory 114.

In some implementations, 1n updating the profile, process
200 may also involve processor 112 performing a number of
operations. For instance, process 200 may also involve
processor 112 referencing the default value table. Moreover,
process 200 may also mvolve processor 112 maintaining the
default value without change responsive to a value indicated
in the information being identical to the default value.

In some 1mplementations, 1 determining the SCS con-
figuration corresponding to the frequency band, process 200
may also mvolve processor 112 applying the default value
responsive to no entry of any SCS configuration in the
profile corresponding to the frequency band.

In some implementations, 1 receiving the signaling,
process 200 may also involve processor 112 receiving RRC
signaling, NAS signaling, or signaling used in a 3GPP
system.

In some 1mplementations, process 200 may also mvolve
processor 112 storing a PLMN list in SIM 118, memory 114,
or both. In some implementations, the PLMN list may
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contain a plurality of PLMNs that are prioritized. In some
implementations, 1n selecting the PLMN, process 200 may
also mvolve processor 112 selecting one of the plurality of
PLMNSs having a priority higher than that of at least another
PLMN of the plurality of PLMNs 1n the list. In some
implementations, an elementary file (EF) may be extended
to mclude one or more SCS configurations 1n the profile.

In some implementations, process 200 may further
involve processor 112 determining the frequency band by a
location ID of a current location of the UE. In some
implementations, the location ID may include an MCC.
Moreover, in determining the frequency band by the location
ID of the current location of the UE, process 200 may
involve processor 112 mapping position information of the
UE or analyzing system information of the UE.

FIG. 3 illustrates an example process 300 1n accordance
with an implementation of the present disclosure. Process
300 may be an example implementation of the proposed
schemes described above with respect to enhanced cell
selection mechanisms 1n mobile communications 1n accor-
dance with the present disclosure. Process 300 may repre-
sent an aspect of implementation of features of apparatus
110 and/or apparatus 120. Process 300 may include one or
more operations, actions, or functions as illustrated by one
or more of blocks 310, 320 and 330. Although 1llustrated as
discrete blocks, various blocks of process 300 may be
divided into additional blocks, combined into fewer blocks,
or eliminated, depending on the desired implementation.
Moreover, the blocks of process 300 may executed 1n the
order shown 1n FIG. 3 or, alternatively, in a diflerent order.
Process 300 may also be repeated partially or entirely. Solely
for 1llustrative purposes and without limitation, process 300
1s described below in the context of apparatus 110 as a UE
and apparatus 120 as a network node (e.g., base station) of
a wireless network. Process 300 may begin at block 310.

At 310, process 300 may involve processor 112 of appa-
ratus 110 as a UE determining a location ID of a current
location of apparatus 110. Process 300 may proceed from
310 to 320.

At 320, process 300 may involve processor 112 prioritiz-
ing a PLMN list of a plurality of PLMNs according to the
location ID. Process 300 may proceed from 320 to 330.

At 330, process 300 may involve processor 112 perform-
ing, based on the prioritized PLMN list, a cell selection or
reselection procedure to select a cell of a wireless network
associated with one of the plurality of PLMNs.

In some 1mplementations, the location ID may include an
MCC. In some implementations, in determining the location
ID of the current location of apparatus 110, process 300 may
involve processor 112 mapping position information of
apparatus 110 or analyzing system information of apparatus
110.

In some 1mplementations, in prioritizing the PLMN list,
process 300 may involve processor 112 determining whether
a SCS profile 1s valid or provisioned for one or more PLMNs
in the PLMN list.

In some 1mplementations, in determining the location 1D
of the current location of apparatus 110, process 300 may
involve processor 112 obtaining position information of
apparatus 110 from a GNSS, GPS, GLONASS, BDS, Gali-
leo, IRNSS, QZSS, Legenda, WiF1, or 3GPP-based mecha-
nism.

FIG. 4 1llustrates an example process 400 in accordance
with an implementation of the present disclosure. Process
400 may be an example implementation of the proposed
schemes described above with respect to enhanced cell
selection mechanisms 1n mobile communications in accor-
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dance with the present disclosure. Process 400 may repre-
sent an aspect of implementation of features of apparatus
110 and/or apparatus 120. Process 400 may include one or
more operations, actions, or functions as 1illustrated by one
or more of blocks 410, 420 and 430. Although 1llustrated as

discrete blocks, various blocks of process 400 may be
divided into additional blocks, combined into fewer blocks,
or eliminated, depending on the desired implementation.
Moreover, the blocks of process 400 may executed 1n the
order shown 1n FIG. 4 or, alternatively, in a diflerent order.
Process 400 may also be repeated partially or entirely. Solely
for 1llustrative purposes and without limitation, process 400
1s described below in the context of apparatus 110 as a
multi-mode UE and apparatus 120 as a network node (e.g.,
base station) of a wireless network. Process 400 may begin
at block 410.

At 410, process 400 may 1mvolve processor 112 of appa-
ratus 110 as a multi-mode UE detecting, by checking a
profile, for a valid SCS configuration 1s available for estab-
lishing a wireless connection with a second RAT (e.g.,
5G/NR). Process 400 may proceed from 410 to 420.

At 420, process 400 may mvolve processor 112 selecting,
one of a plurality of cell selection mechamisms responsive to
no valid SCS configuration being detected. Process 400 may
proceed from 420 to 430.

At 430, process 400 may involve processor 112 estab-
lishing, using the selected one of the plurality of cell
selection mechanisms, a wireless connection with a first cell
using a first RAT (e.g., LTE) different than the second RAT.

In some 1implementations, the profile may include a SCS
profile, a RAT profile, a PLMN profile or an MCC profile.

In some 1mplementations, process 400 may also mvolve
processor 112 storing the profile in SIM 118, memory 114,
or both.

In some implementations, SIM 118 may 1nclude a USIM,
an eSIM, an eUICC, an 1SIM or an 1UICC.

In some implementations, process 400 may further
involve processor 112 performing a number of operations.
For mstance, process 400 may involve processor 112 receiv-
ing information for updating the profile which 1s an SCS
profile. Additionally, process 400 may involve processor 112
updating a SCS configuration of one or more SCS configu-
rations 1n the SCS profile using the received information.
Moreover, process 400 may 1nvolve processor 112 estab-
lishing, based on the updated SCS configuration, a wireless
connection with a second cell using the second RAT. In some
implementations, each of the one or more SCS configura-
tions may be associated with respective PLMN information,
respective frequency band information, or both.

In some 1mplementations, in receiving the information,
process 400 may involve processor 112 performing either of
the following: (a) recerving provisioning from the first cell
via a standardized protocol or a proprietary protocol; and (b)
receiving user mput containing the information from a user
ol apparatus 110.

In some 1mplementations, the standardized protocol may
include RRC signaling, NAS signaling, SIB signaling, OMA
DM signaling or USIM profiling signaling. In some imple-
mentations, the provisioming may be based on a user sub-
scription associated with apparatus 110, a capability of
apparatus 110 to wirelessly communicate using the second
RAT, or both.

In some implementations, process 400 may further
involve processor 112 determining whether a cell of a
HPLMN, an EHPLMN, or a RPLMN 1s available. In some
implementations, regardless of a result of the determining,
the plurality of cell selection mechanisms may include a first
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mechanism and a second mechanism. The first mechanism
may involve skipping selection of any cell of the second
RAT by selecting from cells of the first RAT, a third RAT
different than the second RAT, or a combination thereot. The
second mechanism may involve searching for any cell of the
second RAT using a predefined SCS configuration. In some
implementations, responsive to the result of the determining
indicating no cell of the HPLMN, the EHPLMN or the
RPLMN 1is available, the plurality of cell selection mecha-
nisms may further include a third mechanism. The third
mechanism may 1mvolve selecting a cell of the second RAT
which 1s found 1n one or more previous searches for any cell
of the HPLMN, the EHPLMN or the RPLMN.

In some 1mplementations, the predefined SCS configura-
tion may include a default SCS configuration specified 1n a
standard or one or more SCS configurations.

FIG. § 1llustrates an example process 300 in accordance
with an implementation of the present disclosure. Process
500 may be an example implementation of the proposed
schemes described above with respect to enhanced cell
selection mechanisms 1n mobile communications in accor-
dance with the present disclosure. Process 500 may repre-
sent an aspect of implementation of features of apparatus
110 and/or apparatus 120. Process 500 may include one or
more operations, actions, or functions as illustrated by one
or more of blocks 510 and 520 as well as sub-blocks 5102
and 5104. Although illustrated as discrete blocks, various
blocks of process 500 may be divided 1nto additional blocks,
combined into fewer blocks, or eliminated, depending on the
desired 1mplementation. Moreover, the blocks of process
500 may executed 1n the order shown 1n FIG. 5 or, alterna-
tively, 1n a different order. Process 500 may also be repeated
partially or entirely. Solely for illustrative purposes and
without limitation, process 300 1s described below in the
context of apparatus 110 as a UE and apparatus 120 as a
network node (e.g., base station) of a wireless network.
Process 500 may begin at block 510.

At 510, process 5300 may involve processor 112 of appa-
ratus 110 as a UE performing a cell selection or reselection
procedure to select a cell of a wireless network. Process 500
may proceed from 510 to 520.

At 520, process 500 may mnvolve processor 112 estab-
lishing, via transceiver 116, a wireless connection with
apparatus 120 as a network node (e.g., base station) of the
selected cell.

In some 1implementations, in performing the cell selection
or reselection procedure, process 200 may 1nvolve processor
112 performing a number of operations represented by
sub-blocks 5102 and 5104.

At 5102, process 500 may nvolve processor 112 deter-
mining a frequency band and a SCS configuration by
checking a profile. Process 500 may proceed from 5102 to
5104.

At 5104, process 500 may mvolve processor 112 perform-
ing the cell selection or reselection procedure in the fre-
quency band based on the SCS configuration.

In some implementations, process 500 may further
involve processor 112 storing a PLMN list in SIM 118 of
apparatus 110, memory 114 of apparatus 110, or both. In
some 1mplementations, the PLMN list may contain a plu-
rality of PLMNs that are prioritized. Moreover, in selecting
the PLMN, process 500 may further involve processor 112
selecting one of the plurality of PLMNs having a priority
higher than that of at least another PLMN of the plurality of
PLMNs 1n the list. In some implementations, an elementary
file may be extended to include one or more SCS configu-
rations 1n the profile.
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In some implementations, process 500 may further
involve processor 112 determining the frequency band by a
location ID of a current location of apparatus 110. In some
implementations, the location ID may include an MCC.
Moreover, 1 determining the location ID of the current
location of apparatus 110, process 500 may 1involve proces-
sor 112 mapping position imnformation of apparatus 110 or
analyzing system information of apparatus 110.

Additional Notes

The herein-described subject matter sometimes illustrates
different components contained within, or connected with,
different other components. It 1s to be understood that such
depicted architectures are merely examples, and that 1n fact
many other architectures can be implemented which achieve
the same functionality. In a conceptual sense, any arrange-
ment of components to achieve the same functionality 1s
cllectively “associated” such that the desired functionality 1s
achieved. Hence, any two components herein combined to
achieve a particular functionality can be seen as “associated
with” each other such that the desired functionality 1s
achieved, irrespective of architectures or mntermedial com-
ponents. Likewise, any two components so associated can
also be viewed as being “operably connected”, or “operably
coupled”, to each other to achieve the desired functionality,
and any two components capable of being so associated can
also be viewed as being “operably couplable”, to each other
to achieve the desired functionality. Specific examples of
operably couplable 1include but are not limited to physically
mateable and/or physically interacting components and/or
wirelessly iteractable and/or wirelessly interacting compo-
nents and/or logically interacting and/or logically inter-
actable components.

Further, with respect to the use of substantially any plural
and/or singular terms herein, those having skill 1n the art can
translate from the plural to the singular and/or from the
singular to the plural as 1s appropriate to the context and/or
application. The various singular/plural permutations may
be expressly set forth herein for sake of clarity.

Moreover, 1t will be understood by those skilled 1n the art
that, 1n general, terms used herein, and especially i the
appended claims, e.g., bodies of the appended claims, are
generally intended as “open” terms, €.g., the term “includ-
ing”” should be mterpreted as “including but not limited to,”
the term “having” should be interpreted as “having at least,”
the term “includes” should be interpreted as “includes but 1s
not limited to,” etc. It will be further understood by those
within the art that 11 a specific number of an mtroduced claim
recitation 1s intended, such an intent will be explicitly recited
in the claim, and in the absence of such recitation no such
intent 1s present. For example, as an aid to understanding,
the following appended claims may contain usage of the
introductory phrases “at least one” and “one or more” to
introduce claim recitations. However, the use of such
phrases should not be construed to imply that the introduc-
tion of a claim recitation by the indefinite articles “a” or “an”
limits any particular claim containing such introduced claim
recitation to implementations containing only one such
recitation, even when the same claim includes the introduc-
tory phrases “one or more” “at least one” and indefinite
articles such as “a” or “an,” e. g ” and/or “an” should be
interpreted to mean “at least one™ or “one or more;” the same
holds true for the use of definite articles used to introduce
claim recitations. In addition, even 11 a specific number of an
introduced claim recitation 1s explicitly recited, those skilled
in the art will recognize that such recitation should be
interpreted to mean at least the recited number, e.g., the bare
recitation of ‘“two recitations,” without other modifiers,
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means at least two recitations, or two or more recitations.
Furthermore, 1n those instances where a convention analo-
gous to “at least one of A, B, and C, etc.” 1s used, 1n general
such a construction 1s intended 1n the sense one having skill
in the art would understand the convention, e.g., “a system
having at least one of A, B, and C” would include but not be
limited to systems that have A alone, B alone, C alone, A and
B together, A and C together, B and C together, and/or A, B,
and C together, etc. In those nstances where a convention
analogous to “at least one of A, B, or C, etc.” 1s used, 1n
general such a construction 1s intended in the sense one
having skill 1n the art would understand the convention, e.g.,
“a system having at least one of A, B, or C” would include
but not be limited to systems that have A alone, B alone, C
alone, A and B together, A and C together, B and C together,
and/or A, B, and C together, etc. It will be further understood
by those within the art that virtually any disjunctive word
and/or phrase presenting two or more alternative terms,
whether 1n the description, claims, or drawings, should be
understood to contemplate the possibilities of including one
of the terms, either of the terms, or both terms. For example,
the phrase “A or B” will be understood to include the
possibilities of “A” or “B” or “A and B.”

From the foregoing, 1t will be appreciated that various
implementations of the present disclosure have been
described herein for purposes of illustration, and that various
modifications may be made without departing from the
scope and spirit of the present disclosure. Accordingly, the
various implementations disclosed herein are not intended to
be limiting, with the true scope and spirit being indicated by
the following claims.

What 1s claimed 1s:
1. A method, comprising:
determining, by a processor of a user equipment (UE), a
frequency band and a subcarrier spacing (SCS) con-
figuration by checking a profile;
performing, by the processor, a cell selection or reselec-
tion procedure using the frequency band and the SCS
configuration to select a cell of a wireless network;
establishing, by the processor, a wireless connection with
the selected cell;
updating, by the processor, the profile upon either comple-
tion of the cell selection or reselection procedure, or
receiving 1nformation related to one or more SCS
configurations in the profile; and
maintaining, by the processor, a default SCS configura-
tion among the one or more SCS configurations in the
profile,
wherein the maintaining of the default SCS configuration
COMprises:
storing a default value for the default SCS configura-
tion 1n a default value table; and
Storing a respective exceptional value for each remain-
ing SCS configuration of the one or more SCS
configurations as a respective difference relative to
the default value,
wherein the receiving of the information related to the one
or more SCS configurations 1n the profile comprises
cither:
receiving signaling from the wireless network pertain-
ing to the one or more SCS configurations 1n the
profile; or
retrieving the information from a Subscriber Identity

Module (SIM) of the UE or a memory of the UE,




US 10,856,340 B2

21

wherein the updating of the profile comprises:
referencing the default value table; and
maintaining the default value without change respon-
sive to a value indicated in the information being
identical to the default value, and

wherein the determining of the SCS configuration corre-

sponding to the frequency band comprises applying the
default value responsive to no entry of any SCS con-
figuration 1n the profile corresponding to the frequency
band.

2. The method of claim 1, wherein the profile 1s stored in
a Subscriber Identity Module (SIM) of the UE, a memory of
the UE, or both.

3. The method of claim 2, wherein the SIM comprises a
Universal Subscriber Identity Module (USIM), an embed-
ded SIM (eSIM), an embedded Universal Integrated Circuit
Card (eUICC), an mtegrated SIM (1SIM) or an integrated
UICC QUICC).

4. The method of claim 1, wherein the profile 1s recerved
from the network via Radio Resource Control (RRC) sig-
naling, Non-Access Stratum (NAS) signaling, or signaling
used in a 3"“-Generation Partnership Project (3GPP) system.

5. The method of claim 1, wherein the profile comprises
a SCS profile, a Radio Access Technology (RAT) profile, a

Public Land Mobile Network (PLMN) profile or a Mobile
Country Code (MCC) profile.

6. The method of claim 1, wherein the profile comprises
a SCS profile containing one or more SCS configurations
including the SCS configuration, and wherein each of the
one or more SCS configurations 1s associated with respec-
tive Public Land Mobile Network (PLMN) information,
respective frequency band information, or both.

7. The method of claim 6, wherein the respective 1ire-
quency band information 1s associated with one or more of
respective channel bandwidth, a respective resource block, a
respective transmission time interval (1T1), and a respective
modulation.
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8. The method of claim 1, wherein the profile comprises
a SCS profile containing one or more SCS configurations
including the SCS configuration, and wherein each of the
one or more SCS configurations 1s associated with a corre-
sponding validity timer representative of a lifetime of a
respective SCS configuration of the one or more SCS
coniigurations.

9. The method of claim 1, wherein the recerving of the
signaling comprises receiving Radio Resource Control
(RRC) signaling, Non-Access Stratum (NAS) signaling, or
signaling used in a 3’“-Generation Partnership Project
(3GPP) system.

10. The method of claim 1, further comprising:

storing, by the processor, a Public Land Mobile Network
(PLMN) list 1n a Subscriber Identity Module (SIM) of
the UE, a memory of the UE, or both,

wherein the PLMN list contains a plurality of PLMNs that
are prioritized,

wherein the selecting of the PLMN comprises selecting
one of the plurality of PLMNs having a priority higher
than that of at least another PLMN of the plurality of
PLMNs 1n the list, and

wherein an elementary file (EF) 1s extended to include one
or more SCS configurations in the profile.

11. The method of claim 1, further comprising:

determining the frequency band by a location 1dentifica-

[

tion (ID) of a current location of the UE,
wherein the location ID comprises a Mobile Country
Code (MCC), and
wherein the determining of the location ID of the current
location of the UE comprises mapping position infor-

mation of the UE or analyzing system information of
the UE.
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